A Statistical Insight into Data Distribution 


Brief explanation of what Normal Distribution is. 
Importance in statistics and real-world applications. 


A Normal Distribution is like a friendly bell-shaped curve 
on this graph. It means that most of the data is clustered 
around the average, and fewer people are either taller or 
Shorter. It's a common pattern in many things we measure, 
like test scores or the weights of animals. 


Normal Distribution is a way of 10 


describing how data is spread out. It H=0, 0%=0.2, — 
forms a bell-shaped curve when graphed, Le 
with most data clustered around the H=-2 0%=05, 


average, creating a symmetrical pattern. zz 98 
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Where 

e wis the mean. 

e gis the standard deviation. 


e eis the mathematical constant approximately 0.0 
equal to 2.71828. 
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e Visualize the data ona 
graph, showing how it 
creates a curve resembling 
a bell. 


e The highest point on the 
curve is the average 
(mean). 


Mean) | Standard Deviation (o) 


The empirical rule, or the 68-95-99.7 rule, tells you where most of your 
values lie in a normal distribution: 


Around 68% of values are within 1 standard deviation from the mean. 
Around 95% of values are within 2 standard deviations from the mean. 
Around 99.7% of values are within 3 standard deviations from the mean. 


Using the empirical rule in a normal distribution 
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Q:The heights of a population of adult males follow a normal distribution with 
a mean (u) of 175 cm and a standard deviation (o) of 7 cm. 


Solution: 


e Xis the value we're interested in (160 cm), 
e uisthe mean (175 cm), 
e oisthe standard deviation (7 cm). 


Z= 160-175 
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It states that, regardless of the original distribution of a random 
variable, the sum or average of a large number of independent, 
identically distributed random variables will be approximately 
normally distributed. 
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The Central Limit Theorem (CLT) is a powerful concept in statistics. 


e The larger the sample size, the closer 
the sample mean or sum will be to a 
normal distribution. 

° Even if the original data is not normally 
distributed, the distribution of the 
sample mean will tend to be normal. 


e The normal distribution holds paramount importance in 
Statistics and real-world applications. In statistics, it 
serves as the bedrock for various analytical 
methods, enabling robust hypothesis testing and the 
construction of confidence intervals. The normal 
distribution's significance extends to the real world, 
playing a pivotal role in quality control in 
manufacturing, financial modeling for risk 
assessment, and guiding medical research by 
describing the distribution of biological measurements. 


